INTRODUCTION
Most sheep breeds in temperate latitudes are seasonal breeders. Hafez [14] first showed differences in the duration of breeding seasons in British breeds raised in the same location. Sexual activities of females and males are influenced by changes in day length [30] . In temperate zones, the breeding season classically corresponds to the period of decrease in day length, especially in autumn. For economic and management reasons this seasonality may be a handicap for farmers and processing industries. Control of the breeding period is possible in several ways. Hormonal and/or photoperiodic treatments [2, 3] are efficient but allow only a partial abolition of seasonality. They may have negative consequences on the future efficiency of reproduction, on its cost and on the image of the product. Bodin et al. [1] showed a lower fertilisation rate, fertility and prolificacy associated with repeated PMSG treatments. The use of the 'ram effect', consisting mainly of an adequate management of the interactions between males and females [27] , is also an efficient way of inducing ovulatory activity, but its efficiency may be limited, especially in highly seasonal breeds. For the ram effect, the influences of genetic factors for females and males [28] and environmental factors, such as the depth of the seasonal anestrus [27] or the presence of already cyclic ewes [26, 32] has been shown. Moreover, induced oestrous activity may be quickly followed by a return to anestrus [28] . [43] . Ewes with at least one sample in which progesterone was higher than 1 ng/mL were considered as being in ovulatory activity [44] . An The best linear unbiased predictor (BLUP) for the fixed and the random effects of equation (1) [8, [33] [34] [35] . These Heritability was consistently larger with the threshold sire model than with the linear animal model. Gianola [11] showed that this is an expected result when comparing both theoretical methods when the layout is not highly unbalanced. The increase was in accordance with that expected when using the approach of Robertson and Lerner [38] . This trend was also found experimentally when estimating genetic parameters for reproductive traits in sheep [10, 21, 29] . Except for Meijering and Gianola [22] in some particular unbalanced situations of a simulation study, the efficiency of selection, however, is usually unchanged when using a linear method of sire evaluation or the threshold method.
In the present experiment, after the experimental period, some ewes were hormonally synchronised at mating and the expression of fertility did not result from the natural out-of-season breeding ability. Moreover [24] . Nevertheless, even with spring testing, there is a risk of selecting either ewes with only a sporadic activity preceded and followed by anestrus periods as observed by Thimonier and Maul6on [45] or ewes with a completely changed breeding season without any increase in the duration. In selection experiments, Dzabirski and Notter [7] showed an advanced date of lambing in autumn for ewes with spontaneous ovulatory activity in spring in comparison to ewes responding to ram introduction. When selecting for fall lambing fertility, Notter et al. [25] [15] and by Montgomery and Hawker [23] when selecting for out-of-season testis size and wool growth, respectively. A candidate overall factor could be melatonin, the hormonal messenger by which animals perceive night duration and then seasonal variations [20] . In addition, Zarazaga et al. [47] showed that variability in the night-time melatonin plasma concentration was under strong genetic control. Studies relating such melatonin characteristics to variations in classical seasonal breeding traits should be performed.
